Functions related to the Weyl fractional integral of the Airy function are tabulated for the 16 lowest orders and for a range of parameters of practical interest. This range, coupled with the asymptotic relations given, covers the entire real axis.
W(z,n) = r dt(t-z)nAi(t) J z (with Ai(x) being the Airy function). They were recently needed to study the properties of atomic nuclei and were not available in the literature. Since they are useful in this context, and might be of mathematical interest, we present them here.
In the following we discuss briefly the functions and their asymptotic properties.
The numerical tables are given in the microfiche section of this issue.
Each function, V and W, is proportional to a Weyl fractional integral [2] . The
Weyl fractional integral of an arbitrary function f(t) is defined by (3) h(z, p) = a {/(o, z} = l/roi)/" dt(t -zy-xf(t), and has the following simple properties for differentiation and integration, (4) dh(z, p)/dz = -h(z, p -1), f°° dth(t, p) = h(z, p + 1).
If the function f(t) itself is a fractional integral, the above transformation acts as a step
The definitions (1) and (2) are convenient for physical reasons. The differential and integral relations corresponding to (4) and (5) read then (6) dW(z, n)/dz = -nW(z, n -1), f°° dtW(t, n) = W(z, n + l)/(n + 1),
f°° dt(t -z)nW(t, m) = B(n + 1, m + l)W(z, n + m + 1),
•'z and, correspondingly, for V. The beta function B(z, w) is defined as usual [1] (8) b(z, w) = r(z)r(w)/r(z + w).
The integral, Eq. (7), is very similar to the function V; in particular, V(z; n,v;0,p) = B(n, v + l)W(z, n + v). Therefore, we introduce another function Z(z, n, v, m, p), i.e. (16a) h = -f3 = zh + (n + l)/(2z) + 0(z~3l2),
The integral can be evaluated asymptotically in z using the saddle point approximation.
For large positive z all contributions come from r,, and we obtain
Figure 3
77ze definition of the contours C,, C2 a«c? C3.
For /arge a«c? negative z the simple saddle point approximation should be applied only to the contributions from the saddle points at r2 and r3, since in the limit z -► -°°t he saddle point tx pinches the singularity at the origin. Therefore, we deform first the contour in a way indicated in Figure 3 and evaluate separately the contributions from contour C, and from contours C2 and C3. For z, large and negative, we rewrite the integral over C, as The functions !V(z, n) are tabulated in Tables 1 and 2 for half integer and integer values of n, respectively. In Table 3 The first sixteen W(n, x) functions
